A series of field experiments was carried out in a private orchard at Qalyob region, Qalubia governorate, Egypt during 2011/12, 2012/13 and 2013/14 seasons for winter production of 9-years-old guava (Psidium guajava L.) cv. "Etmani" trees, planted on clay loam soil at a distance of 5 x 5 m and fasted from April, 1 st to July end, beside improving yield and quality of such winter crop by application of organic compost at either full, ¾ or ½ the recommended dose (40, 30 and 20 kg/tree, respectively) + both feldspar and rock phosphate at either full, ¾, ½ or ¼ the recommended dose for each + biofertilizer mixture comprising nitropeine + phosphoreine + potasseine at the recommended dose for each, where all previous compost were arranged in 12 combinations plus the control.
seasons, it was slightly improved by the different used combinations with nonsignificant differences in between or with control. The acidity % exhibited a similar behaviour in the three growing seasons, but the least percent of acidity was found due to the combining between 100 % compost, 25 % feldspar + 25 % rock phosphate and biofertilizer mixture (T4), especially in the 1 st and 2 nd seasons. In the 3 rd season, however, the least acidity % was attained by 75 % compost + 100 % feldspar + 100 % rock phosphate + biofertilizer nixture (T5). So, the best ratio of TSS/acidity was obtained in the first and second seasons by T4, while in the 3 rd one by T5. Vitamin C content and flesh thickness were also improved by the used fertilization combinations, but the highest records of them was obtained by different treatment in every season. The percent of N, P, K, Ca and Mg in the leaves of fertilized plants was, in general improved over that of control in the three seasons by the different used treatments, but no one of them had the superior effect over the others.
Hence, it can be advised to fertilize the 9-years-old trees of guava cv. "Etmani" grown on clay loam soil at 5 x 5 m apart under Qalubia governorate conditions and fasted from April, 1 st to end of July with 75 % of recommended compost dose (30 kg/tree) + 100 % of both feldspar (1.2 kg/tree) and rock phosphate dose (1.3 kg/tree) plus biofertilizer mixture used in this study to get the highest and best quality winter crop from point of commercial and economic view.
INTRODUCTION
Guava (Psidium guajava L.) is still one of the most cheap and popular fruits in Egypt, as it used for both fresh consumption and processing. It excels most other fruit trees in productivity, hardiness, adaptability and rich in vitamin C and some minerals useful for human health. Besides its high nutritive value, it bears heavy crop every year and gives good economic returns involving very little cost (Thonte and Chakrawar, 1982) .
The main guava crop usually appears in Egyptian local markets in summer, in which the fruits are in low quality because they are affected by high temperature, which causes browning of colour, fast decay and short shelf life ( El-Baz et al 2011) . So, it was urgent to identify a modern, innovative and more suitable methods to overcome these problems, one of such methods may be fasting (Singh, 2007) . Some efforts were done in order to late guava production to winter. In this connection, Mikhail et al., (2007) revealed that shoot length, No. of leaves and fruit set of 10-years-old guava trees were significantly increased as affected by fasting till July, 15 th more than fasting till August, 15 th , whereas fruit weight, flesh thickness and yield were significantly increased by fasting till August, 15 th than that till July, 15 th . The seed % of August fasting was markedly reduced than that of July one. The early fasting surpassed the late one in vitamin C and tannins contents, while TSS and TSS/acid ratio were increased more in the fruits of late fasting than the early one. Furthermore, El-Shobaky (2007) and El-Baz et al., (2011) who found that irrigation at 1 st June or July greatly raised firmness, TSS, total sugars, acidity, vitamin C and phenol contents in common guava fruits, but decreased yield compared to irrigation at mid February or 1 st April and May. In general, the least decay % and high quality of fruits obtained from late irrigation at 1 st June or July and that gave high price covered greatly the reduce in the yield.
Summer crop is usually affected with attack of fruitfly due to which most of the fruits are destroyed and does not remain marketable. On the other side, the winter crop is free from such attack and good quality fruits are produced. But due to bumper crop in summer season, the trees become exhausted and as a result the bearing of winter crop is seriously affected. If proper nutrient level of soil and trees is maintained for winter crop, we can get improved production (Muhammad et al., 2000) . Hence, in order to get good winter crop, we must be use organic and inorganic manures in combination to score better results. In this regard, Muhammad et al., (2000) observed that combined application of farmyard manure and NPK increased the fruit size, weight and total yield of winter crop of guava. Dashora et al., (2007) found that the maximum days taken to initiation of flowering, maximum No. fruits/shoot, maximum fruit set, highest fruit retention and maximum yield of winter crop of guava cv. Sardar were recorded in vermicompost (1 kg/tree) + 50 % recommended dose of NPK + PSB (10 g/tree) treatment as compred to control.
Similar results were also discovered on winter crop of guava by Bshir et al., (2009) , El-Sharkawy and Osman (2009), Dwivedi et al., (2012) and Elmehart et al., (2012) whom claimed that combining between 75 % recommended NPK fertilizers and biofertilizers (PGPR) at 9.52 l/ha gave the best results for weight loss, decreasing firmness and decay, increasing vitamin C, TSS, sugars, improve colour and decreasing total acidity as compared to fruits of untreated trees.
To reduce both high costs and environmental pollution of using mineral fertilizers, many researches resorted to new attitude by using organic manures and biofertilizers instead of chemical ones. This was documented on common guava by Mitra et al., (2010) , Wali et al., (2011 ), Barue et al., (2011 ), Devi et al., (2012 , Yadav et al., (2013) , Hernandez et al., (2013) , Binepal et al., (2013) , Nunes et al., (2014) and Ram et al., (2014) , as they all affirmed that the combined application of organic and inorganic manures along with biofertilizers gave better results than their individual application giving better economic response.
The purpose of this study is to investigate the role of fasting in turning the summer crop of guava cv. "Etmani" to winter one plus improving yield and quality of such winter crop by organic compost and mineral rocks in presence of biofertilizers to be more suitable for local marketing and export.
MATERIALS AND METHODS
Three field experiments were undertaken in a private orchard at Qalyob region, Qalubia governorate, Egypt throughout the three successive seasons of 2011/12, 2012/13 and 2013/14 to study the effect of fasting on lating flowering and fruiting of guava (Psidium guajava L.) cv. "Etmani" trees, and to determine the best combined treatment of organic compost, rocks and biofertilizers necessary for improving fruit yield and quality of the resulted winter crop. Thus, homogenous trees of 9-years-old planted on clay loam soil at 5 x 5 m apart and received the regular cultural practices were forced to flowering in September by preventing the surface irrigation for 4 months, commencing from first of April to end of July for each season. After fasting, the foliage was manually dropped and the soil was digged, fertilized and irrigated. Fruits were harvested during the period from mid-February to end of March.
The fertilization was accomplished using the following materials at the recommended doses: Al-Obour compost (40 kg/tree), feldspar (1.2 kg/tree) and rock phosphate (1.3 kg/tree). The physical and chemical analysis of the soil and Al-Obour compost were determined and illustrated in Tables (1 and 2 respectively), while those of feldspar and rock phosphate are shown in Table ( 3). The used compost manufactured from residues and free from heavy minerals and pollution. Compost analysis by: Producer Company. The previous materials were applied in combination at different proportions (100, 75, 50 , 25 and 0 % for each) in the presence of nitropeine (a mixture of N-fixing bacteria) at 120 g/tree, phosphoreine (a mixture of psolubilizing bacteria) at 25 g/tree and potasseine (a commercial product that contains 30 % K 2 O and 8 % P 2 O 5 ) at 134 cm/tree form the following 12 combined treatments: 1.. Control (25kg as FYM + 1.5kg as SO 4 (NH) 2 +1kg as CA H 2 P 2 O 5 and 1kg as k 2 so 4 / tree (T 12 ) On September, 1 st of each season, the total amount of biofertilizers were mixed thoroughly with that of compost plus the total one of rock phosphate were added to the soil at a depth of 20-25 cm in circled narrow trenches at 1 m away around trunk of each tree just before irrigation, and then covered completely with soil. As for feldspar doses, they were splitted into two equal splits, where the first one was applied with compost and biofertilizers on September, 1 st , while the second one was applied on the first of December. A complete randomized design with three replicates, as each one contained only one tree (Mead et al., 1993) was employed in the three studied seasons. In dry leaf samples taken from the middle part of the shoot, the percentages of nitrogen (A.O.A.C., 1995), phosphorus (Wide et al., 1985) , potassium (by flame photometer set as indicated by Jackson, (1973) and calcium and magnesium (Dewis and Freitas, 1970) were assessed.
* Statistical analysis:
Data were then tabulated and statistically analyzed according to SAS Institute program (1994) using Duncan's Multiple Range Test (Duncan, 1955) for elucidating the significancy between the means of various treatments.
RESULTS AND DISCUSSION

Effect of fertilization treatments on: 1-Vegetative growth and flower bud number:
It is obvious from data recorded in Table ( 4) that the means of shoot length (cm), No. of leaves/m and leaf area (cm 2 ) were increased over those of control by some fertilization combined treatments used in the present study, while other combinations gave means slightly higher or lower than those of control with non-significant differences between them in the three growing seasons. In general, the superiority in the three seasons was for the combination of 75 % compost + 100 % feldspar + 100 % rock phosphate + biofertlilizer mixture which gave the highest values relative to other combinations in most cases of the 3 seasons. A similar trend was also obtained concerning the number of flower buds/m, as the previously mentioned super combination also scored the utmost high means over control and other used combinations in the 3 studied seasons giving the highest No. flower buds/m. This may be ascribed to the synergistic effect of compost, mineral rocks and biofertilizers as indicated before in case of irrigated guava cv. "Etmani" (Part, I). In this connection, Dwivedi et al., (2012) mentioned that increasing "Red Flashed" guava growth may be attributed to increase in level of readily available N, P, K and other nutrients in the presence of organic manure which often enhanced growth mechanism in plants. Increasing soil chemical and physical properties that were induced by organic manure application may be a direct reason for improving growth (Muhammad et al., 2000) . Glick (2004) suggested that plant growth promoting rhizobacteria (PGPR) could benefit plants growth and yield through: biological N-fixation, phosphate solubilization, the production of siderophors, the production of secondary metabolites such as antibiotic, hydrogen, cyanid and plant hormones (i.e., IAA), releasing of K and antagonism to soil borne root pathogens.
The previous results are in great accordance with those revealed on guava cvs. by Mikhail et al., (2007) , El-Sharkawy and Osman (2009), Mitra et al., (2010) , Devi et al., (2012) and Yadav t al., (2013) whom reported that application of various organic substances increased plant spread and No. branches/plant. On winter season crop of guava cv. Sardar, Dashora et al., (2007) found that the minimum days taken to initiation of flowering and maximum No. of flowers/shoot were recorded by vermicompost (10 kg/plant) + 50 % recommended dose of NPK + P-solubilizing bacteria (20 g/plant) treatment.
2-Yield and fruit characteristics:
From data averaged in Table (5) , it can be summarized that 75 % compost + 100 % feldspar + 100 % rock phosphate + biofertilizer mixture combined treatment mostly induced the best improvement in No. of fruits/m, fruit weight (g), yield (kg/tree), fruit length (cm), diameter (cm) and volume (cm 3 ), as well as flesh thickness (cm) where such combination elevated the means of these parameters to the utmost high values in comparison to control and other combinations, with few exceptions in the 3 studied seasons.
This may be comprehensible because this combination gave the best vegetative and flowering growth throughout the three growing seasons as indicated before in Table (4) , and that was usefully, reflected on increasing yield and improving fruit characteristics. In this regard, Dwivedi et al., (2012) mentioned that application of biofertilizers in the presence of organic manure was more effective in enhancing fruit growth parameters due to the increased availability of nutrients which might have reflected the increase in fruit weight, length and breadth.
Similar results were also attained by El-Shobaky (2007), Bashir et al., (2009 ), El-Sharkawy and Osman (2009 ), El-Baz et al., (2011 and Dwivedi et al., (2012) on winter crop of guava. Furthermore, Devi et al., (2012) concluded that application of FYM at 26 kg/tree/y + azotobacter (100 g/tree) + P-solubilizer (100 g/tree) + K-mobilizer (100 g/tree) in two splits (January and August) is the economically profitable treatment for cultivation of guava cv. "Sardar". 
3-Chemical composition and firmness of fruits:
Data in Table ( 6) show that mean of TSS % was increased significantly only in the first season to 11.23 % by 100 % compost + 25 % feldspar + 25 % rock phosphate + biofertilizer mixture combined treatment against 10.57 % for control, while other combinations slightly improved such parameter with non-significant differences among them in most cases. In the second and third seasons, however, all fertilization treatments caused a slight improvement in this trait also, without significant differences in between. Likely the percent of acidity went to a similar behaviour, as the differences between treatments and control were nonsignificant in the 3 studied seasons, but the least percent of acidity was recorded in the 1 st and 2 nd seasons by fertilizing with 100 % compost + 25 % feldspar + 25 rock phosphate + biofertilizer mixture combined treatment, whereas in the 3 rd one, that was attained by 75 % compost + 100 % feldspar + 100 % rock phosphate + biofertilizer mixture combined one, which directly followed by a combination reduced acidity to the minimal values in the 1 st and 2 nd seasons that mentioned above. Hence, the highest ratio of TSS/acidity was recorded in the 1 st and 2 nd seasons by combining between 100 % compost, 25 % feldspar, 25 % rock phosphate and mixture of biofertilizers, while in the 3 rd one, that was achieved by combining between 75 % compost, 100 % feldspar, 100 % rock phosphate and biofertilizer mixture. The other fertilization treatments slightly improved such ratio without significant differences with control in the 3 growing seasons.
In the matter of vitamin C content (mg/100 g fresh flesh) and fruit firmness (g/cm 2 ), data in Table ( These gains may be interpretted and discussed as done before in case of vegetative growth, yield and fruit characteristics. Analogous findings were also detected on winter guava by Mikhail et al., (2007) , Dashora et al., (2007) , Bashir et al., (2009) and Dwivedi et al., (2012) who suggested that improving physical and chemical characteristics of guava fruits may be attributed to the better vegetative growth of the fertilized plants which resulted in higher quantities of photosynthates (starch, carbohydrates, … etc) and their translocation to the fruits, thus improving the various quality parameters. Application of P-solubilizers significantly influenced vitamin C content in guava over the control during winter season. When biofertilizers were grouped together, P-solubilizers were found to have more beneficial influence on fruit physico-chemical parameters of "Red Fleshed" guava than the N-fixers (Dey et al., 2005) . This could perhaps be due to better availability of phosphorus to the plant which improves the quality characteristics of the fruits. Beneficial effect of organic compost is ascribed to the presence of macro-and micro-nutrients and vital plant promoting substances in organic compost (Singh, 2007) . 
4-Mineral content of the leaves:
According to the fluctuated data listed in Table (7) , it can be concluded that the percentages of N, P, K, Ca and Mg in the leaves of fertilized trees were generally improved over control ones, with few exceptions in the three studied seasons. No treatment among the fertilization ones used in this study had the upper hand in improving minerals content. Thus, it is difficult to recommended one of them over the others. Improvement mineral content in the leaves of treated plants may indicate the role of biofertilizers grouped with organic compost and mineral rocks in solubilizing most of the major and minor elements are thought to be present in such organic manure and rocks in unavailable form and converted them into available ones (Muhammad, 2000) . These results, however go in line with those obtained on various guava cvs. by Mitra et al., (2010) , Wali et al., (2011) , Barne et al., (2012) , Hernandez et al., (2013) , Nunes et al., (2014) and Ram et al., (2014) whom revealed that maximum leaf N, P, K, Ca and Zn in guava cv. Allahabad Safeda was noticed at application of Ficus bengalensis leaves compost (250 g/tree) + 5 % Amritpani + organic mulching, Mg at application of vermicompost (30 kg/tree) + Azospirillum (250 g/tree) + PSB (50 g/tree) and Cu and Mn were recorded with FYM (30 kg/tree) as compared to control.
From the aforestated findings, it is clear that fertilizing winter crop of guava cv. "Etmani" with 75 % of recommended compost dose (30 kg/tree) + 100 % of recommended feldspar dose (1.2 kg/tree) + 100 % of recommended rock phosphate dose (1.3 kg/tree) plus the used biofertilizers mixture may be one of the best and economic way for organic production of cv. "Etmani" guava in winter under Qalubia governorate conditions. 
